Searching PAJ 



http://www1 . ipdljpo.go.jp/PA1 /result/«^il/main/wAAAa0351 4DA406262071 P1 .htm 



PATENT ABSTRACTS OF JAPAN 

(1 DPublication number : 06-262071 
(43)Date of publication of application : 20.09.1994 



(51)Int.CL B01J 20/26 

B01D 15/08 
C08F 2/00 
C08F 2/44 
C08F 20/56 
C08J 9/40 
C08L101/00 
601 N 30/48 



(21) Application number : 05-052280 (71 Applicant : MITSUBISHI KASEI CORP 

(22) Date of filing : 1 2.03.1 993 (72)Inventor : HOSOYA KEN 



(54) NEW RESIN FOR SEPARATION AND ITS PREPARATION 

(57)Abstract: 

PURPOSE: To provide a resin for separation which shows a significant change in its separation properties according 
to temperature and enables separation even when such separation is difficult only with a separation agent, by 
changing temperature. 

CONSTITUTION: The subject preparation method of new resin for separation comprises preparing resin for 
separation and resin which consists of poly-N- isopropylacrylamide supported on a porous polymerization particle by 
impregnating an organic polymerization particle with a vinyl monomer containing 25wt.% to 100wL% of crosslinkable 
polyvinyl monomer, a radical polymerization initiator and pore-generating solvent, then suspending the particle in a 
water medium and adding N-isopropylacrylamide and a water— soluble polymerization initiator to the suspension 
during ongoing polymerization reaction. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The resin for separation with which a porous polymer particle comes to support a Polly N-isopropyl 
acrylamide. 

[Claim 2] The manufacture method of the resin for separation according to claim 1 characterized by suspending this 
particle to an aquosity medium and adding N-isopropyl acrylamide and a water-soluble polymerization initiator to this 
suspension after the temperature up of this suspension, and during polymerization-reaction continuation after sinking 
in the vinyl monomer, radical polymerization initiator, and porosity-ized solvent which contain a cross-linking polyvinyl 
monomer in an organic polymer particle 1 00% of the weight from 25 % of the weight. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention is useful as the bulking agent for liquid chromatography, the various resins for 
separation, an adsorbent, etc., and relates to the resin for separation from which the separation property chances 
especially with temperature a lot, and its manufacture method. 
[0002] 

[Description of the Prior Art] The resin for separation from which the separation property changes with temperature 

changes a lot is not known conventionally. 

[0003] 

[Problem(s) to be Solved by the Invention] this invention aims at offering the method of manufacturing this resin for 
the stmple°me^ P oT t,0n * Wh '° h ^ ^ pr ° perty that the se P aration Property changes with temperature by 
[0004] 

[Means for Solving the Problem] That is, this invention makes the summary the resin for separation with which a 
porous polymer particle comes to support a Polly N-isopropyl acrylamide. Moreover, this particle is suspended to an 
aquosity medium and let the manufacture method of this resin for separation characterized by adding N-isopropyl 
acrylamide and a water-soluble polymerization initiator to this suspension after the temperature up of this suspension 
and during polymerization-reaction continuation be the summary, after sinking in the vinyl monomer radical 
po ymenzation initiator and porosity-ized solvent which contain a cross-linking polyvinyl monomer in an organic 
polymer particle 100% of the weight from 25 % of the weight. 

[0005] Hereafter, this invention is explained in detail. The resin of this invention is manufactured by the so-called 
seed polymerization method which sank in the vinyl monomer which contains a cross-linking vinyl monomer to a seed 
particle and to postpolymerize. That is, the organic polymer particle as a seed particle used by this invention can be 
manufactured by **** polymerizations generally known well, such as an emulsion polymerization, a soap free emulsion 
polymerization, a distributed polymerization, and a suspension polymerization. Especially, as compared with what was 
manufactured according to the suspension polymerization, the particle size distribution of the polymer particle 
obtained by the emulsion polymerization, the soap free emulsion polymerization, the distributed polymerization etc is 
narrowly desirable. ' l& 

[0006] As composition of a seed particle, the polymer which consists of an aromatic monochrome vinyl monomer 
and/or an aliphatic monochrome vinyl monomer is suitable. Any of the copolymer of a homopolymer or two or more 
sorts of monomers are sufficient as these, and they may be copolymers with 1 or less % of the weight of a 
crossHink.ng .polyvinyl monomer. Typically, the particle which consists of polystyrene or a polymethacrylic acid ester 
is desirable. The range of the size of a seed particle is 0.1-1000 micrometers, and it can be arbitrarily chosen 
according to the purpose. 

[0007] and — as the cross-linking polyvinyl monomer into which the seed particle which consists of such an organic 
polymer particle is infiltrated — an aromatic polyvinyl monomer and an aliphatic polyvinyl monomer — suitable — as 
an aromatic ; polyvinyl monomer ■ — a divinylbenzene — moreover, as an aliphatic polyvinyl monomer, poly (meta) 
SId^Smw 6 alkylene poly (meta) acrylamide of polyhydric alcohol are desirable As the example, ethylene 
5^S K 25H^ n eta) acrv,at / e ' Polyethylene GURIKORUJI (meta) acrylate, GURISERORUJI (meta) acrylate 
TORIMECHI roll pro pantry (meta) acrylate, tetrapod hydroxy BUTANJI (meta) acrylate, a methylene screw 
fnr^o a i a 6> et< 5* arG ment,oned Tne mixture of a monochrome vinyl monomer and a polyvinyl monomer is infiltrated 
LUUU8J As vinyl monomers other than a cross-linking polyvinyl monomer, it is a monochrome vinyl monomer and an ' 
aromatic monochrome vinyl monomer and an aliphatic monochrome vinyl monomer are used as this monochrome vinyl 
monomer. As an aromatic monochrome vinyl monomer, carboxylic-acid vinyls, such as styrene derivatives such a«5 
styrene, t-butoxy cull BONIRUSUCHIREN, ethyl styrene, and halo alkyl styrene, a benzoic-acid vinyl, and a p-t-butyl 
benzoic-acid vinyl, etc. are desirable. Moreover, as an aliphatic monochrome vinyl monomer, a monochrome 
unsaturated carboxyhc acid, a monochrome unsaturation carboxylate, an acrylamide derivative, etc. are desirable and 
alkyl (meta) acrylate, such as methyl (meta) acrylate and benzyl (meta) acrylate, glycidyl (meta) acrylate glycerol 
monochrome (meta) acrylate, 2-hydroxyethyl (meta) acrylate, a cyclohexane-carboxylic-acid vinyl a butanoic-acid 
vinyl, N-isopropyl acrylamide, etc. are mentioned as the example. 

[0009] Moreover, the amount of these vinyls monomer is suitably chosen in consideration of the size of the particle 
made into the size and the purpose of the seed particle to be used. From 25 % of the weight, the amount of the 
cross-linking polyvinyl monomer m the vinyl monomer into which a polymer particle is infiltrated is 100 % of the weight 
and is 100 % of the weight from 40 % of the weight preferably. vv«.*riL, 
[0010] As a porosity-ized solvent into which a seed particle is infiltrated, the aliphatic series which is the organic 
solvent which promotes poros.ty-ization of the particle which acts as a phase separation agent and is generated or 
aromatic hydrocarbons, ester, ketones, alcohols, and ether are mentioned at the time of a seed polymerization as 
such an organic solvent, toluene, a xylene, a cyclohexane, an octane, butyl acetate, a dimethyl phthalate dibutyl 
phtalate, a methyl ethyl ketone, a methyl isobutyl ketone, dibutyl ether, 1-hexanol, 2-octanol a decanol a 
cyclohexanol, etc. are mentioned, for example, and these are independent — or it is mixed and used In order to make 
the pore front face especially formed of porosity-ization support a Polly N-isopropyl acrylamide efficiently a 
porosity-ized solvent with the solubility of the Polly N-isopropyl acrylamide which is the polymer higher than the 
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solubility of N-isopropyl acrylamide which is the monomer added later is desirable on it, and can mention a 
cyclohexanol to it as an example. 

[0011] The radical polymerization initiator at the time of a seed polymerization has desirable azo system initiators, 
such as peroxide system initiators, such as a benzoyl peroxide and butylperoxy hexanoate, an azobisisobutyronitril, 
and azobisiso valeronitrile. Before the temperature up of these polymerization initiators is carried out to 
polymerization temperature for a seed polymerization start, they sink into a seed particle. It dissolves in a vinyl 
monomer or a porosity-ized solvent, and, simultaneously with sinking [ of a vinyl monomer ] in, performs sinking [ of a 
polymerization initiator ] in before and behind it. 

[0012] Moreover, in case a vinyl monomer, a porosity-ized solvent, and a radical polymerization initiator are infiltrated 
into a seed particle, it is desirable, and if needed, compatibility diluting with a high solvent to a seed particle by the 
case, and also making it sink in can dissolve a polymerization initiator in this solvent, and it can also be added. As 
such a solvent, halogenated hydrocarbons, such as water miscibility low boiling point solvents, such as alcohol, an 
acetone, a tetrahydrofuran, and a dioxane, and a dichloroethane, a methylene chloride, etc. are mentioned. Although 
these function as a solvent which promotes sinking in, before it carries out the temperature up of after sinking in to 
polymerization temperature and it starts a seed polymerization, it is desirable to carry out reduced pressure distilling 
off. 

[001 3] In this invention, after hypertrophying a seed particle using a vinyl monomer, a porosity-ized solvent, a radical 
polymerization initiator, etc. in this way, a suspension polymerization is performed in an aquosity medium. To an 
aquosity medium, since the seed particle to which it sank into and the vinyl monomer, the porosity-ized solvent, the 
polymerization initiator, etc. ******ed prevents condensation, deformation, and welding during a seed polymerization 
and increases the distributed stability, a distributed stabilizer is contained Synthetic macromolecules, such as a 
surfactant of an anion system well-known as this distributed stabilizer and a Nonion system and a polyvinyl 
pyrrolidone, polyethyleneimine, and a vinyl alcohol-vinyl acetate copolymer, are suitable, and a vinyl alcohol-vinyl 
acetate copolymer is especially desirable. Especially, especially the vinyl alcohol-vinyl acetate copolymer of 
comparison-low molecular weight the polymerization degree of whose is before and after 500 is desirable. 
[0014] In this invention, the addition of N-isopropyl acrylamide added by polymerization temperature after a 
temperature up and during polymerization-reaction continuation is 1 - 30 % of the weight to the vinyl monomer 
beforehand infiltrated in advance of a seed polymerization, and is 2 - 20 % of the weight preferably. After it carries out 
the temperature up of the addition time of N-isopropyl acrylamide to predetermined polymerization temperature and it 
starts a seed polymerization, in 0.5-12 hours, preferably, it bundles up or divides and 1 - 6 hours adds it. When 
dividing and adding, the method of adding every 1 0 - 60 minutes is desirable. It adds as it is, or it dilutes with a 
water-soluble organic solvent, and N-isopropyl acrylamide is added. Moreover, a water-soluble polymerization initiator, 
for example, potassium persulfate, is added to a water medium simultaneously with addition of N-isopropyl acrylamide. 
Although the polymerization temperature of a seed polymerization is based also on the kind of polymerization initiator 
to be used, 50 degrees C - 80 degrees C are desirable. The half-life order of a polymerization initiator or more than it 
of the polymerization time of a seed polymerization is desirable, for example, 3 hours - its 48 hours are desirable. 
[001 5] When not using the water-soluble organic solvent which dissolves the water-soluble polymerization initiator 
added with the above-mentioned N-isopropyl acrylamide as a water medium in a seed polymerization if needed 
besides water and a distributed stabilizer, and them, and a water-soluble polymerization initiator, an underwater 
polymerization inhibitor is contained. In this invention, although a general seed polymerization method is applicable In 
making into a seed particle the 0.1-1.5-micrometer polymer particle manufactured by the emulsion-polymerization 
method or the soap free emulsion-polymerization method the way (J. — Ugelstad et al. — ) the particle diameter to 
about 1 00 micrometers can manufacture a uniform porosity particle by carrying out a seed polymerization after 
performing primary swelling by the swelling assistant first Makromoleculare Chemie — 1979 [ 737-page ] are used 
suitably the 80th volume 

[0016] Moreover, the 1-10-micrometer polymer particle manufactured by the distributed polymerization is made into a 
seed particle, and the method (for example, JP,64-2661 7,A) of carrying out a seed polymerization can also be applied. 
In this invention, the resin of desired porosity is obtained after a polymerization conclusion also by removing a part or 
all of a polymer of the seed particle origin by washing using the good solvent of the organic polymer particle used as a 
seed particle. 

[001 7] as the average pore radius in the dryness measured by the BET adsorption method as desirable pore physical 
properties of the porous polymer particle obtained by this invention method — 10-6000A — desirable — 20-2000A 
— it is — as pore volume — 0.2 - 1.8 ml/g — desirable — 0.4 - 1.2 ml/g — it is — as a pore surface area — 
1-2000m2/g — it is 5-1500m2/g preferably 

[0018] Although it is verifiable simple with change of weight increase or clear physical properties, it can be checked 
still more analytically by measurement of elemental analysis or an infrared absorption spectrum that the Polly 
N-isopropyl acrylamide has been introduced into the particle pore front face by this invention method. Although the 
resin for separation of this invention works as an interaction point with the matter which the Polly N-isopropyl 
acrylamide on the front face of a resin separates Although the retention volume ratio (k') of the matter A for 
separation and the ratio (k'/k") of the retention volume ratio (k") of Matter B hardly change even if it is thought that 
this point of application changes with temperature changes, therefore temperature changes in the case of the 
conventional resin In the case of the resin of this invention, change of this ratio (k'/k") is large. Therefore, for 
example, at the time of low temperature, it can be told to the resin of this invention by the temperature change that 
that the adsorption property by temperature, like separation of the matter which was not able to be separated 
becomes possible in the time of an elevated temperature changes etc. is the resin for separation which has 
temperature responsibility. 
[0019] 

[Example] Hereafter, although an example explains this invention, this invention is not limited at all from these 
examples. 

[0020] 0.27g of sodium chlorides was dissolved in 300ml (what cooled it further after boiling ultrapure water, carrying 
out bubbling of the argon) of manufacture water of an example 1(1) polystyrene kind particle, and styrene 5ml which 
carried out distillation refining was added to this. The container was sealed, after carrying out bubbling of the argon for 
20 more minutes and replacing the inside of a reaction container, stirring these gently by the mechanical stirrer in a 
room temperature. The temperature of a container was raised to 75 degrees C, and agitating speed was 
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simultaneously gathered to 350rpm. After maintaining this state for 30 minutes, 0.21 g of potassium persulfate 
dissolved in 27.8ml of water was added, and the polymerization was started. It was begun in about 20 minutes to 
emulsionize the solution which was transparence at first. After adding 5 moreml styrene after [ of a polymerization 
start ] 30 minutes, the whole quantity added until the styrene which finally added 5ml styrene for every hour was set 
to 40ml. Polymerization time was after [ initiator addition ] 22.5 hours. Centrifugal separation of the emulsified liquid 
after a polymerization was carried out similarly [ after removing a solid roughly, having thrown away the centrifugal 
separation (4500rpm for 30 minutes) back supernatant, adding water and distributing a particle again ], and it removed 
the supernatant. This operation was repeated until the supernatant became transparent completely. After distributing 
water, when the particle was again observed with the optical microscope, the particle diameter has checked that 
about 1 -micrometer polystyrene bead with very high (a particle size distribution is narrow) mono dispersion nature 
was obtained. The yield based on the weight of a polystyrene particle was 65%, and the concentration of the wat r 
dispersion of the polystyrene particle finally prepared was 9.5 % of the weight. This particle-diameter mono dispersion 
polystyrene particle distribution liquid was used for future seed polymerizations as a seed particle. 
[0021] (2) 0.085g of benzoyl peroxides was dissolved in 0.95ml of primary swelling dibutyl phtalate by the swelling 
assistant, 0.04g of sodium dodecyl sulfates and 1 0ml of water were added to this, and fine distribution liquid was 
prepared under ice-cooling using the ultrasonic generator. Thus, the swelling assistant was infiltrated into the seed 
particle, stirring gently the water dispersion (9.5 % of the weight) of the polystyrene kind particle prepared above (1) in 
the prepared fine distribution liquid of a swelling assistant at 1.4ml, in addition a room temperature (a magnetic stirrer, 
125rpm). Although the swelling conclusion of this stage was checked with the optical microscope, it ended completely 
[ 2 to 4 hours ]. 

[0022] (3) Manufacture cyclohexanol 10ml of a temperature responsibility polymer particle and ethylene glycol 
dimethacrylate 9ml (9.54g) were added to what dissolved polyvinyl alcohol (polymerization-degree 500, 89% of degrees 
of saponification) 1 .92g in 90ml of water. In addition to the primary swelling particle which used the ultrasonic 
generator for the bottom of ice-cooling, prepared fine distribution liquid, and prepared this in the above (2), fine 
distribution liquid was infiltrated into the swelling particle, stirring gently at a room temperature similarly (an end and 
this operation are called secondary swelling in 1 hour). (125rpm) Bubbling of the argon was carried out for 20 minutes 
at the room temperature, having moved the suspension which secondary swelling ended to the 200ml separable flask, 
and stirring it gently. After sealing a container, temperature was raised to 80 degrees C and the seed polymerization 
was started. When 1 hour passed after the polymerization start, N-isopropyl acrylamide ("NIPAM" is called hereafter) 
1g and 0.01 g of potassium persulfate were added in the polymerization container with the solid-state. The 
polymerization was performed for further 20 hours, stirring. The generation of an aggregated particle which consists of 
an N-isopropyl acrylamide in this process was not accepted. After the polymerization end, 200ml of water was filled 
with suspension, and after it shook until the particle distributed uniformly by the ultrasonic generator, it carried out 
overnight gentle placement at the room temperature. The supernatant was thrown away after it put after having added 
methanol 200ml after throwing away a supernatant, and distributing a particle again by the ultrasonic generator 
similarly, and the particle sedimented completely. After repeating this operation twice by two times and the 
tetrahydrofuran further with a methanol, the particle was filtered by the microfilter (Sumitomo Electric Industries 
Fluoropore, FP-200), and the weight was found after making it dry at a room temperature. The weight of the obtained 
particle was 10.2g and the yield computed based on the used monomer was 98%. the content of each element by 
elemental analysis — carbon: — it is 59.04%, hydrogen:7.27%, and nitrogen:0.86%, and it is thought almost quantitatively 
also from generation of an aggregated particle not being accepted that NIPAM was incorporated in the particle By 
measurement by the BET adsorption method, the porosity physical properties of a particle were [ml / 0.47 //g / in 
pore surface-area 450m2/g and pore volume ]. 

[0023] The column for liquid chromatography with a bore [ of 4.6mm ] and a length of 150mm was filled up with the 
obtained particle, and the retention volume ratio (k') of benzene and amyl benzene was measured by part for 0.8ml/of 
the rates of flow by making acetonitrile solution into an eluate 60%. The result was shown in the 1st table. Although 
the retention volume ratio of benzene hardly changed at 30 degrees C and 50 degrees C, as for amyl benzene, it turns 
out that the retention volume ratio is falling at the elevated temperature, and selectivity changes with temperature. 
[0024] On the other hand, further, the 0.02M phosphate buffer solution / acetonitrile mixed liquor containing the 
sodium sulfate of 0.1 M (capacity-factor =8:2, pH 7) were made into the eluate, and separation of the barbital (C8H12N 
203, molecular weight 184) which is a low-molecular medicine, a tolbutamide (C12H1 8N03S, molecular weight 256), 
and the furosemide (C1 2H1 1 N205SCI, molecular weight 331) was performed. The ultraviolet-rays spectrometry 
machine (wavelength of 250nm) performed detection. The chromatogram of this result is shown in drawing 1 (30 
degrees C) and drawing 2 (50 degrees C). This result showed that separation of a tolbutamide with difficult separation 
and the furosemide could carry out at 50 degrees C at 30 degrees C. 
[0025] 
[Table 1] 
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k'-(T1-T0)/T0T1: Time required from pouring of the sample (here benzene or amyl benzene) injected into the column 
to elution (it is called the holding time) 

TO: It is the time required from pouring at the time of injecting into a column the matter with which a bulking agent 
does not interact to elution, and measured using the uracil in this case. 

[0026] Except not adding example of comparison 1NIPAM, the seed polymerization was performed completely like the 
example 1, and the porosity particle was obtained. The column for liquid chromatography with a bore [ of 4.6mm ] and 
a length of 1 50mm was filled up with the obtained particle, and the retention volume ratio (k*) of benzene and amyl 
benzene was measured by part for 0.8ml/of the rates of flow by making acetonitrile solution into an eluate 60%. The 
result was shown in the 1st table. Both benzene and amyl benzene became the inclination for a retention volume ratio 
to become small at an elevated temperature, and there was no change of selectivity by temperature 
[0027] 

[Effect of the Invention] In the conventional separating medium, this invention offers the impossible resin for 
separation which can change the separation property with temperature a lot, and offers the resin for separation which 
enables the separation by changing temperature to difficult separation at a single separating medium. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the chromatogram at the time of separating a low-molecular medicine (a barbital a 

tolbutamide, furosemide) at 30 degrees C using the resin for separation of the example 1 of this invention and a 

vertical axis expresses an absorbance and a horizontal axis expresses time (minute), respectively. 

[Drawing 2] It is drawing showing the chromatogram at the time of separating a low-molecular medicine (a barbital, a 

tolbutamide, furosemide) at 50 degrees C using the resin for separation of the example 1 of this invention, and a 

vertical axis expresses an absorbance and a horizontal axis expresses time (minute), respectively. 

[Description of Notations] 

1 : A barbital, 2:tolbutamide, 3 : furosemide 



[Translation done.] 



1 / 1 



02/08/16 19:26 



C19)B*B*&sfrT (JP) 



0» & ft ^ & $g (A) 



^^6-262071 

(43)&BBB ^6^(1994) 9J!20B 



(51)Inta. 5 

B 0 1 J 20/26 
B 0 1 D 15/08 
C 0 8 F 2/00 
2/44 
20/56 



Z 7202-4 G 



F I 



MA J 7442-4 J 
MCS 7442-4J 
MNC 7242-4J 



OL (i6I) ftK3CftK< 





1^^5-52280 


(71)t&SIA 


000005968 










(22)tBKB 


^5^0993)3^123 










C72)^# 


















Hfe#142^ 






(74)ftSA 





(54) 9rttttjHEJ8Wl?2UF*<?>Kig£% 



(57) mm] 



1 

SfoZ 2 5fifi%^e> 1 0 OWA%&ti¥-)l]£&fc 

mm i izmL<Dftwammc>9m%&L 

[0 0 0 1] 

-M» &mMmmm, wmm£Lxmmx*%> 

[0 0 0 2] 
[0 0 03] 

S £ t £ g «i: 
[0 0 04] 

N — Y y >rn ^;t/7? y ;k7^ Kat^JLteS^WfrT-tc 

*»e>io oa*%^t/^-;i/#a^ zvmfrmMm 
mmmizmu-t z> z t ir&w&MmffimoiWk 

[0 0 0 5] «T, :*^&»Wc|»!ir*S. 
[0006] ®fcH-<Di?&&i: urtt. ^ t^;i, 



(2) ft0B¥ 6-262071 

2 

o . i ~ i o o o it mofflsx. @ mzfo vtmizms 

[0 0 0 7] *LTi©J:^ft^^^flaB!^&&* 

arc*y. 3§^#y^-;w£att£b-aa, 

Bgj^#y^-;bi£g#£bTte# 
10 ffi7/i/3-;i/®jKy W« 7^JU-W7^l/> 
jK'J 7* y 71/7 3 K*<#*U\, *©-«i:L 

T, Xfl/>yij3-;|/y 7*yU-k #1; 

7?yi/_K yy-fen 
-/i/S? 7*yi>-k hy^^D-;i/^aA> 
h'J T^yi^-K ^h5ti Ka*S/^"*>y 

7i"JU-K **-l/>tr*7*y;U73 

tf-^fi^fejc^y tr-;i/#* 

[0 0 0 8] $tt&Ky trn;i/#4MWa)^-;^4 
20 flE^bTte, ^^^-^M^T-fey, 

^A#^t:-;k p - 1 -^)i^Mmm^-J\^ 

b<, ^(D— Mi:bT^^;b (^^) Ti'yU'-h, 
30 r^y i/-h^©T;i/^p;i/ u^) 

>;i/-K yys/y;i/ w« r^yu-h, yy-ta 
(^^) 7i"JU-K 2-b Kn*2/x*\n/ 

;k ^>®?tfx;K n — f yyahf;i/T^ y;bT5 F 

[0 0 0 9] 3tie»bT=:;i/*W*«0j|ttieffl-r* 

3tjS^$ti* 0 m^im^iz^m^-&^-)vm&w 

©3Bl»CW<y tf^;b^i#;©*{i2 5fi*%^P> ioo 
40 fi4%T*&y, b< tt4 Ottfi%^^ 1 0 011% 

[ooio] m&^\z^ttzmjmmmh lx 
a. is-m-&mzm&Mii£i>Ti¥mu &m-z>n 

Tit. «Al^;HX ^rJ/l/>, s/^o^-y-x ;* 
50 y^;i/x— i-^-9-y-;k 2-^-^^y- 



3 

K <fc y tvSiWTL^tSlc, jK y - n - -i v -fu tf;i/ 
fiU y %^©s-£ttT-&5 y - n - a v y a tr ;i/7 * 

toon] >>- i&mto?yijfrmGMm\£m 

x-f i/n=. h y /i^r vORMKSffljWff* z 
to 0 1 2] tf-;i,#4^ £flJtfb8jK. 

[0 0 13] #$W!T?tt, 3<DJ:e)}C^;i/#S^ # 

^ta-efeife 7Kffisw*T««^£f?e>. *«asE» 30 

^SnfflbttbLfc;@&^ *>- Kfi&#fcWft. IE 

^;i/trn y #y i/w * x ^-^r^a- 
y, #ictf=.;bT;i/=J-;i/-B^Etfn;i/n^yv-AW 
{S^^iOtT— ;i/T;i/n-;i/-B^tfr.;i/3*fy v-^ 40 

[0014] #$»iiica3vvc, s£wicjHa&, s^- 
fijcHWJW»c*fti3;lv6 n ->f v y a tr;i/Tf y ;i/T 5 

;W|UWWc*r h l ~ 3 0 MS%T'fe y , U < \t 2 ~ 
2 0 M4%T*&-5. N - -f v tf;bT * y ^7 5 K© 

0. 5~1 2BfflSI<Z)|B. #?*L<ttl~6l$ 

AD-ts^idu 1 0 ~ 6 o ^stcs&jtrr 50 
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#*lv^ N--rv-/n^;i/7^y;i/75 Ktt, *©* 
f y^ p nt:;i/7^y;i/7'^ KcDm&Pi: 

W»^WCD«H»C*> J:«.jW. 5 0TC~8 OXltfftt 

tt*neiLbW3 t * u <> «*.«. 3 B#ng~4 8 ttmbw? 

[0015] i/- FS^cfcttSiMHttM: LTtt. * 

95Bg$tifeo. i~i. 5 ^m^mm^i^w&^t 

t/~ Kfi-S-ts i t ic «fc y i o o ^ n^iitfflfi 

^ffi!^«J#?lJCI^*TOTf S **«S (J. U g e 
1 s t a d Makromoleculare Ch 
emie, I80t, 7 3 7M, 1 9 7 9^) ^^(C 

[0 0 16] 4MI«^tCJ:y»BiS*lfcl~10 

(m«^MBS6 4-266 1 mim %mmni* 

[0 0 17] ^^MT-Wfe^S^TL-fSM^WS-?-® 

mx'^msmjmt lt, io~6ooot>^xb 

n-A, ^*b<tt20~2000^->^hD-AT' 
fey. WIMfcl/tO. 2~1. 8ml/g, ff^b 
<tt0. 4~1. 2ml/gt*fey, MflMWmtLX 
l~2 0 0 0mVg, ^*b<(*5~l 5 0 0m2/g 

[0 0 18] ^W**feJCJ:y, «ffi«?U6ififlC>Ky - 
fy^nbf;i/7^y;i/75 K^AStife^iitt, 
fS«ic««*cDfiin^B^e>^»i4<7)^b^j:y^iiET' 

©WfcKiyiftBifg*. *5g^(D^iiM«ffli^ ^eo 
«BI«iif©7Ky -N->r v^p^i/T^ y;i/T5 K*^- 

mmiuzjL-oxmt-tzumiLiDtu ^©t^ 

^atb (k* ) t®nB<mtmwt (k ,f ) ©jt.. 

(k' /k") «?&^bbJ5:v^ *|§^©^|g©« 
^tt, zi(Dit (k* /k") ©J£ffc«<*sv\ tot. 
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[00 19] 

[0 0 2 0] &N$!I1 

(l) jJOJ**-U>«Kt?*D8W8 

■Hrfeft. i^bfct)©) 3 0 0ml JCfcffcJ- h U 

fc. 7 5 TClCfct* IW$lC&J$j£g& 3 5 

OrpmCfetffe. I©W?:3 0Mffiofet, *2 
7 . 8ml lC*gfl¥$1tfciifi»J U 9 A 0 . 2 1 g feW 

JLMUiCfcfc. S^Htt&5^e> 3 0£«S & £ 5ml© 20 
^l/>ftl»itfe«. l»C5mlffl^fl/>S:, 

S^tcmfcx^ uytf£&m 0ml £T*#n 

im (4 5 0 0 r p mT'3 gLhig*M£*#T, 

xm.%m&<m^ Qts&®sm<m!i<) #ux^u>tr 30 
KDMM^mt h*jsm± 6 5 %T-fe y , s^tcsisg 

[0 0 2 1] (2) |«RI^(CJ:«-^Cll«H 
y9MkV^A/0. 9 5ml{C3«fb / <>' > y^;i/0. 
0 8 5 g ZL*UC ^i/Mmitf- b U 9 A 

0. 04g£<}:tf>!Kl0ml fcfln;*., 

Lfc»!MU©M#mc±f3 (1) TWSOfcJKy* 

^-^yw&^a^mm o. 5ss%) &i. 4 mi 

-, 1 2 5 r pm) Lft^&IBW^ft»B»K:«SS 

2 NfKt!)> & 4 «nai®WK:3S^ra»l7 
[0 0 2 2] (3) saBEBttjKy v-«t7<0lBK 

* *U I/- h 9 m 1 (9. 5 4g) fc/tfUtf-JbT 

(1^5 0 0, tfMb«8 9%) 1. 9 2g 50 
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£tR9 0 m 1 \z^m^r^(o\zm^.t=.o *#tic®& 

»a*»«:fflv>T«KMIS«S:WHU £ftfc±SB (2) 

wtc^bft^e> (i 2 5 r pm) mm&zmm 

T4c£«Siifc (l«Wr*l7, i©i^£-&$8gl£ 
. -}»iS^T L fcftfflStt & 2 0 0ml ©iz A° 

*:J:/fe2 0#|BU*7y>yU;fc. «W«:«BBUfc© 
MKS:8 0X;icJ:rfr2/-K*^«:l«B&bfc. 

;bT5 K 0*T, r N I PAMj Ufa-?) 1 g£J:t&A 
flHfe&UtfAO. 0 l gfeBtftaggfid^lcftftlL 
fc. if#U&#&»C2 0BH8»&fc«ofc. '©i®*S 

©ajatiswb&twSi^ofc. mutt*. MMffii**2 

0 0ml IC&^Atl, &WM&£t§T«3W-lC#«fc 
*9J-J\/ 200ml &ft&HHftfCfflftft 

tfc^ufe^, ±m?mmxt=.. z-om****;-* 

*B7-f;i/*- (MtHFluoropore, F 
P-2 0 0) TflKtT-SrSittU Saft-e««S-ttfc<ft. £ 
A&5&#>fc 0 #&ftfctfr?©S»i 10. 2 g T-fe U , 
ffl V^fc* J V- SrgfClfLffi UfcJR*tt 9 8 %T'feo fee 
^#WCJ:£#^©1^*&iSSt : 5 9. 0 4% * 
7. 27%, li:0. 8 6 —&!&-?•©£ 
jaWIW&ftfcv^ilfr&fc, SJ3Sfe*»K:N I P AM 

ttttBETaacAStllBeiCj:*;, *W?l46fflSt4 5 0m2 
/g, m^0. 4 7ml/gffeofe. 
[0 0 2 3] #?>*lfe!|S^S:rtS4. 6mm, ^£15 
0mm©^^OVh^7-r-ffl^5A(C5SKU 6 
0%r-feh^hU;i^K^M$:^il?gi:bT, ffi&Q. 8 

m i /^T*^>-e^fe«fct>*T^ nss<yMy<bW&&n& 

(k* ) 5rS!l^Lfe„ «»«(5iai3Lfc. *yi2y 

(DmmM.mt3 ovt 5 0 -c t-?& tL&fr-ot 

[0024] -^JSIC, 0. lMCD«at^-hU9A%-gr 

tto. 0 2mv ywmm/r b-b v frw&%i m 

&it= 8:2, p H 7) ZfSmt. U flSa^lBHR?* 

(C8H12N2O3, 4J-741 8 4) , h 

;i/^5K (C12H18NO3S, ^2 5 6) , 7D 
t5K (C12H11N2O5SCI, #^-£3 3 1) (Dim 
fe^Tofe. (M*2 5 0 n 

m) {CJ:Wto£: 0 i®#|»®^nvh^9AS:BSl 

(3 or;) fcH2 (5 or;) {c^-r» ^©S^^iU, 3 

^5 0tTlT^.53i:^ofc. 
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k" = (Tl-TO) /TO 

&fflV*T«tebfc. 20 
[0 0 2 6] itWJl 

N I PAM&aWnUfcV^JgiPMi. gffiPJi ££<HttaHc 

^-&l*rfl4. 6mm, ^S15 0mmfflI#?nTbi'' 

6 0%T-feh-hU;i/^ 

lc i y SWra<03Effcttfc;fr o fe. 30 
[0 0 2 7] 
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=}Wk 0^;i/hr#-;k h;i/-/#5K, ^a-fe^K) <d 
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1 : 2 : h;b^5 R 3:7D-fe^ F 
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